T he heart, lungs, blood, vasculature, and skeletal muscle integrate in a complex way to allow humans to interact with their environment, through locomotion and other forms of physical exercise (1). This interaction becomes challenged in people with the clinical syndrome of heart failure (HF) (2). In addition to the very reasonable desire to live longer, people with HF also want to be able to do things, like ascending stairs, carrying groceries, or mowing the lawn. As health care providers, it is imperative for us to understand why they are limited, so that we can offer ideas for effective ways to improve exercise capacity and thus quality of life.
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In this issue of the JACC: Heart Failure, Shimiaie et al. were acquired at rest, during unloaded cycling, at anaerobic threshold, and at peak exercise. Aerobic capacity was quantified by the peak rate of oxygen consumption (VO 2 ) achieved during exercise. Regression analysis was performed to identify correlates of peak VO 2 overall and within the 3 subject groups.
Patients with HF displayed impaired exercise capacity that was coupled with lower cardiac output (CO) (3) as shown in previous studies (4-7). The latter was caused by impairments in both heart rate (HR) and stroke volume (SV) (3) . Left ventricular (LV) function, assessed by mitral annular tissue velocities during systole and diastole, was impaired in both HF groups, and Doppler-estimated LV filling pressures (E/e 0 ratio) were higher in the HF subjects, as ex- relevant to the contents of this paper to disclose.
Multivariable analysis was then performed, combining all 3 groups into the same sample (3). The authors' goal was to identify "determinants" of exercise capacity, but these are only correlates because causality cannot be proven in a cross-sectional study.
Multivariable analysis showed that HR and AVO 2 diff were the strongest independent correlates of peak VO 2 . The authors concluded from this observation that exercise intolerance in HF is predominantly owing to chronotropic incompetence and peripheral factors. The interpretation that is supported by the data is that exercise capacity is correlated independently with HR and AVO 2 diff. A causal relationship is plausible but not proven by these data.
A stronger case can be made from the authors' data for HR as a "determinant" because this was both an independent predictor and markedly impaired in both HF groups (3). A caveat is that the absolute workload achieved was lower in HF patients, so it is hard to say whether lower HR was cause or conse- have not (6, 17) , and it is likely that this is an important pathophysiologic distinction that contributes to the heterogeneity among people with HFpEF.
This points to a potentially valuable role for exercise phenotyping in HFpEF, as recently suggested (6, 11, 17) .
In the HFrEF group, Shimiaie et al. (3) observed that AVO 2 diff was higher during exercise, which could be interpreted to reflect enhanced peripheral function. However, a wealth of prior literature using more direct measures have clearly shown that this is not the case (8), and the higher AVO 2 diff observed in the current study in HFrEF is likely related to poor CO rather than enhanced peripheral/skeletal function (6, 18) . This difference harks back to the important distinction between "determinants" and "correlates" of lower peak VO 2 , which are or can be 2 very different things.
The normal cardiac function group in the study of 
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The central implication raised by this study is that exercise phenotyping may be useful to individualize therapy, and this is a meritorious idea (3 
